A biphasic blood culture bottle (BiPB: GIBCO Laboratories, North AndQver, Mass.) with an architectural design that physically separates the agar slant from the broth was compared with a conventional vented monophasic bottle (MPB-A) for use in the routine culture of blood. Both bottles contained tryptic soy broth. Tryptic soy agar was used for the BiPB slant. A third unvented bottle (MPB-N) with Columbia broth was included as part of the blood culture set. Of 3,537 sets collected, 444 were positive; 57 of these 444 sets were positive by virtue of an exclusively positive anaerobic bottle. Both BiPB and MPB-A were positive in 235 of the remaining 387 positive sets. A total of 521 isolates was recovered during the study. Of these isolates, 252 were recovered in both the BiPB and the MPB-A from the same set; 105 isolates grew in the BIPB but not in MPB-A, 95 isolates grew only in the MPB-A but not in BiPB, and 69 grew exclusively in the MPB-N. The BiPB allowed more rapid recovery of Candida spp., J-K diphtheroids, and Pseudomonas spp. Making BiPB subcultures was easy enough to permit both early and daily subculture, which provided isolated colonies sooner than could be done by using the MPB-A. Isolated colonies and, therefore, identification and susceptibility results were available at least 1 day earlier for the BiPB isolates in approximately 50% of instances when both the BiPB and the MPB-A were positive. Staphylococcus epidermidis and streptococci were recovered more frequently in the BiPB, while gram-positive anaerobes were detected at a significantly (P < 0.025) more frequent rate in the MPB-A than in the BiPB. Either bottle, however, should be used in conjunction with an anaerobic bottle for optimal recovery of anaerobic bacteria.
The accepted practice of routine subculture of conventional monophasic blood culture bottles is a time-consuming and costly procedure. Several commercially available products have been introduced to ease the burden of subculture, including biphasic systems. One such system, the Roche Septi-Chek, requires the attachment of an agar paddle to the bottle of broth after specimen collection and has been evaluated by several investigators (1, 3, 5, 8, 9) . Recently, GIBCO Laboratories (Life Technologies, Inc., North Andover, Mass.) introduced a biphasic blood culture bottle (BiPB) with an architectural design that incorporates the agar slant within the bottle in a chamber physically separated from the broth. This design eliminates the need for additional manipulation of the bottle before subculture.
The purpose of this study was to compare the efficacy of the GIBCO BiPB with that of a conventional monophasic bottle for the routine culture of blood with respect to types of microorganisms recovered, days to positivity, and time to isolation of colonies.
MATERIALS AND METHODS Blood culture systems. Three blood culture bottles, a glass monophasic aerobic bottle (MPB-A), a glass monophasic anaerobic bottle (MPB-N), and a plastic BiPB, composed a blood culture set in this study. All three bottles were obtained from GIBCO Laboratories. Both the BiPB and the MPB-A contained 50 ml of tryptic soy broth, 0.025% sodium polyanetholesulfonate, and a CO2 atmosphere. The BiBP also had a tryptic soy agar slant housed in a connecting chamber (Fig. 1) In the remaining 387 sets, the MPB-A or the BiPB or both were positive. The BiPB and the MPB-A contained identical medium and atmosphere and were compared with the one another on the bases of types of microorganisms recovered, day of positivity, and time to isolation of colonies. The same isolate was recovered in both the BiPB and the MPB-A in 235 of 387 sets. In 83 sets, an isolate was recovered in the BiPB only, and in 69 sets, recovery was made only in the MPB-A. However, when the number of positive BiPBs was compared with the total number of positive MPB-As, no significant difference (P > 0.05) was seen. In some cases, more than one isolate was recovered from an individual bottle, but the relative percentage of distribution remained constant.
The types of microorganisms recovered in the BiPB and the MPB-A are presented in Table 1 . A total of 452 isolates were recovered in the BiPB and the MPB-A, 252 were recovered in both bottles, 105 were present in the BiPB only, and 95 isolates grew exclusively in the MPB-A. An additional 69 isolates not included in Table 1 were recovered from the MPB-N. The BiPB recovered Staphylococcus epidermidis and streptococci more frequently than did the MPB-A, but the total numbers recovered in the two systems were not significantly different. However, the MPB-A did recover a significantly (P < 0.025) greater number of grampositive anaerobic isolates. Of the 11 gram-positive anaerobes recovered in the MPB-A, 6 were Propionibacterium sp. The BiPB recovered a total of 2 anaerobes while the MPB-A recovered 14. The MPB-N recovered an additional 69 isolates not present in the BiPB or MPB-A of the same set. Of these 69 isolates, 23 were Staphylococcus epidermidis, 13 were gram-positive anaerobes, and 9 were gramnegative anaerobes. Of the 13 gram-positive anaerobes, 5 were Propionibacterium sp., and of the 9 gram-negatives, 7 were Bacteroides fragilis.
When the BiPB and the MPB-A were compared with respect to time to positivity and time to availability of isolated colonies (Table 2) , the BiPB allowed more rapid recovery of Candida spp., J-K diphtheroids, and Pseudomonas aeruginosa but was similar to MPB-A in time to recovery of other isolates. The BiPB was superior to the MPB-A in providing isolated colonies earlier. In 122 (48%) of 252 isolates, colonies were available on the BiPB slant earlier than on plates subcultured from the MPB-A.
Sets in which both BiPB and MPB-A were positive were compared to determine the manner in which each bottle was initially identified as positive. A bottle could be classified as positive by macroscopic exam, microscopic exam, subculture, or any combination of the three. Positive results by macroscopic exam had to be confirmed by smear or subculture before the bottle was considered positive. The BiPB was positive by macroscopic and microscopic examination and subculture concurrently in almost twice as many sets (74.5% versus 37.9%) as was the MPB-A (Table 3) . This difference in recognition patterns between the two bottles (8) also demonstrated that significantly greater numbers of anaerobes were recovered in a conventional transiently vented monophasic system than in a biphasic system. Even though in our study the MPB-A was more efficient in the recovery of anaerobes than was the BiPB, either bottle should be used in conjunction with an unvented bottle to ensure the optimal recovery of strict anaerobic organisms. In similar studies (3, 9) in which vented biphasic systems were compared with unvented monophasic systems, others have also recom- (7) a Number (%) of instances in which colonies were available from cultures from one bottle at least one day sooner than from cultures from the other. Of 252 instances in which both BiPB and MPB-A were positive, isolations occurred at least one day sooner 122 times (48%) with the BiPB and 21 times (8%) with the MPB-A. mended use of a conventional anaerobic bottle in parallel with the aerobic biphasic bottle.
The BiPB and the MPB-A were equivalent in rate of detection of aerobes and facultative anaerobes; however, J-K diphtheroids, Candida spp., and Pseudomonas spp. were recognized in less time by using the BiPB. J-K diphtheroids and Candida spp. were difficult to detect by macroscopic examination; therefore, detection was facilitated by taking daily subcultures of the BiPB. The increased aerobic atmosphere in the BiPB could account for the more rapid recovery of Pseudomonas spp. and Candida spp. in BiPB than in MPB-A.
The difference in recovery characteristics between the monophasic and biphasic bottles in our study was the ability of the biphasic bottle in many instances to present isolated colonies one day earlier than the companion monophasic bottle with external subculture. The time, expense, and logistical factors associated with routine subculture from monophasic bottles limit the laboratory to infrequent subculture at fixed, permissive points in time. This task usually takes place on the first day shift after the day of blood collection, as well as on one or more repeat occasions during the following week. Several studies (2, 4, 7) demonstrate the value of routinely subculturing blood bottles the evening of the day. of collection in obtaining isolated colonies the following morning. The ease and convenience of subculturing with the BIPB encourage and permit subculturing by the laboratories upon receipt of the bottle, the evening of receipt, and once or twice daily thereafter. It was therefore not surprising to find that, in our study as well as in the investigations of others (1, 3, 5, 8, 9) , isolated colonies become available sooner in the more frequently subcultured BiPB when compared with results obtained with a less frequently subcultured monophasic bottle. In practice, the BiPB permits the laboratory to implement an optimum blind subculture schedule with a minimum of labor expenditure and no additional materials. The earlier availability of isolated colonies results in more rapid generation of identification and susceptibility information, an attractive and important benefit.
The architectural design of the GIBCO BiPB is such that the agar and broth are contained in one unit; thus, no additional manipulation is needed for subculture, nor is it necessary to break the integrity of the system after inoculation, a factor that might reduce laboratory contamination. The two phases, however, are physically separated to allow independent incubation of each phase. The chamber for the slant afforded a clear view of the agar surface, while the location of the screw cap facilitated ease of access for removing colonies.
One phenomenon occasionally noted in the BiPB was the presence of confluent growth of gram-negative isolates upon overnight incubation. Since this type of growth was also evident in the companion monophasic subculture plate, this characteristic was not considered a great disadvantage. No Haemophilus spp. or Neisseria spp. were isolated from any patient by using either a monophasic or a biphasic bottle, possibly due to the study of a predominantly adult patient population. Therefore, no statement can be made on the effectiveness of this BiPB for isolating these organisms. One might anticipate recovery of either Neisseria spp. or Haemophilus spp. in the broth phase but question the ability of tryptic soy agar to support colonial growth of organisms of this type. A biphasic bottle containing tryptic soy broth and a chocolate blood agar slant has since been made available by GIBCO. Use of this bottle in our laboratory blood culture routine has demonstrated the ability of the chocolate agar slant to support the growth of both Neisseria spp. and Haemophilus spp.
Based on observations made during this study, a vented BiPB containing tryptic soy broth and a chocolate blood agar slant has been paired with a 100-ml MPB-N (unvented) for use as the standard blood culture set in this hospital. Routine blind or terminal external subculture of either bottle has been discontinued. The greater cost of the BiPB compared with that of a comparable monophasic bottle is more than offset by the elimination of the time and material costs associated with routine blind subculture.
In summary, the BiPB and MPB-A did not differ significantly in recovery of aerobes and facultative anaerobes. Although the MPB-A did recover a significantly greater number of gram-positive anaerobes, either bottle should be used in conjunction with a strictly anaerobic bottle. The two bottles were similar in detection time of positive cultures, but the BiPB allowed more rapid recovery of Candida spp., J-K diphtheroids, and Pseudomonas spp. The ease of BiPB subculture encourages both early and daily subculture protocols not often practical with monophasic systems. Thus, isolated colonies become available sooner, and the tiune to identification and susceptibility testing of the isolate is correspondingly decreased.
